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ABSTRACT

Stomach contents were analyzed from 5.019 bony fishes, representing 40
specles, caught during 1958 by trawl in the Clear Lake area, a secondary bay
system located one the west side of upper Galveston Bay, Texas.

The most frequently observed items included polychaete annelids, copepods,
mysidaceans, penaeid shrimp, river shrimp (Macrobrachium sp.), grass shrimp
(Palaemonetes sp.), plant debris, organic detritus, mud, and sand.

INTRODUCTION

Most food studies of fishes from estuarine areas have been confined either to
a single specles or to several abundant species within a single family. Observa-
tions on food habits also have been made incidental to general ecological studies
or investigations of fish diseases and parasites. Darnell (1958) discussed the
foods of fishes and major invertebrates from Lake Pontchartrain, Louisiana. He
described two primary food chains. The first leads from micro-crustaceans
through small fish, including anchovies (Anchoa sp.) and small sciaenids, to the
larger predators represented by such species as the longnose gar (Lepisosteus
osseus) and ladylish (Elops saurus). The second leads from scavenging or filter-
teeding benthic invertebrates such as clams, penaeid and palaemonid shrimp,
blue crabs (Callinectes sapidus), and small bottom-feeding fish, including catfish
(Arius felis) and young sciaenids, to the same large predators.

T'his report on the stomach contents of fishes taken from the Clear Lake area is
intended as an addition to existing knowledge of feeding habits of fishes from
estuaries bordering the Gulf of Mexico. Clear Lake, a small secondary bay on the

western side of upper Galveston Bay, has been described by Renfro (1959), Chin
(1961), Pullen (1961) and Mock (1965).

METHODS

Fishes were collected from the Clear Lake area and its tributaries with a 3.0 m (10-ft) otter
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trawl. A 6-mm (0.25-in) bar mesh cover was used over the cod end of the trawl during some
of the sampling to capture postlarval fish, many of which were less than 15 mm (0.60 in) in
length. The larger bar mesh. of the trawl, 19 mm (0.75 in) and 13 mm (0.50'in) in the body and
cod end, respectively, permitted many of the smaller fish to escape when the cover was not used.

Sampling was done on an irregular basis throughout 1958, A total of 228 samples was taken

from 10 stations (Fig. 1).
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Fic, 1. Sampling stations denoted by large dots in the Clear Lake area, Texas.
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Fish samples were placed on ice to impede enzymatic activity. Cooled samples were taken to
the laboratory where they were sorted, the fish were measured, and their stomach contents were
examuned. Standard lengih (Hubbs and Lagler 1958) was measured in all fishes except two

marme catfishes, Arius felis and Bagre marinus, for which fork length (Lagler 1952) was
measured.

Stomach contents of each specimen were sorted and assigned to the lowest taxon which we
could accurately identify.

STOMACH CONTENTS

In the 228 samples taken from the Clear Lake area, 40 species of fish were
noted. The presence of items in the stomachs of species examined is shown in
Table 1.

The presence of well-defined food chains such as the two primary food chains
described by Darnell (1958) for Lake Pontchartrain was not readily apparent in
our data. In most species there was considerable overlap of food stages making
recognition of distinct feeding stages impossible. The selectivity of the sampling
gear used during this study (otter trawl) may be a partial explanation for differ-
ences between the results of this study and Darnell’s results. The larger fish taken

by Darnell with seines and trawls were absent from trawl catches used in this
study.
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Tasre 1

Contents of stomachs of fishes examined. (X indicates item was present)1

Lepisosteus Elops Anchoa Ariug Bagre Fundulus Fundulus Urophycrs  Syngnathus Syngnatfus
osseus Saurus mitchilll felis PEr IS grandis similis  floridanus louisianae  scovell
Number examined 1 2 4 101 233 | g 3 3 1
Number with contents 1 2 4 100 205 1 2 3 1 1
Size range (mm) 610 63-R0 38-44 37-210 42-118 62 55-59 47-87 155-159 110
Mean length (mam) 610 72 42 67 76 62 57 57 158 110
STOMACH CONTENTS
Protozoa .
Foraminifera X ..
Nemathelminthes .. . . .. X .. .. X*
Nematoda . . . .. . .. . X*
Annelida . . . . .. . . ..
Polychaeta | . .. . X X
OQligochaeta - .. L . X .
Arthropoda .. . . . . X** .
(Crustacea .. . . X X D, Gl
Ostracoda . .. . X* X
Copepoda . .. D, G X*# X
Cirripedia . . . X X
Malacostraca .. .. . ‘
Hoplocarida
Peracarida
Mysidacea .
Isopoda . .. . - .. . . .
Amphipoda . . .. X* X* D Gl . XHxx*
Fucarda . . .. X . .. .. ..
Decapoda . .. .. .. .. ..
Penaeidae . .. X* X X xX*
Pernaeus aziecus . .. .. . X
Penaeus setiferus . . . .. .
Palaemonidae .. . .. X+ X **
Palaemoneies sp. - . . X X
Macrobrachium sp. X
Crangonidae . ..
Porturudae .. . .. X X X*
Callinectes sapidus . . . X X .
Xanthidae . .. . X X K**
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Tasre 1—Continued

W

Lepisostens Elops Anchoa Arins Bagre bundulus Fundulus Urophyeis  Syngnathus  Syngnathus
OSSELE SALVULS mitchilfi felis IMarinis grarndis similis flavidanus {ntisianae scovell

P

Insecta .. .. = . .
Mollusca . .. . X X
(zastropoda .. .. . X
Lamellibranchiata . . . . . .
Chordata . . . X** X+ b Gl
- Qsteichthyes .. .. . .. . .
Clupeidae . .. . . . .. .. .
Brevoortia patronits . Xr** . . . . . X*
Brevooriia sp. ..
Engraulidae

Anchoa mitchilli .. D, Sl - - .
Anchoa sp. . . . X X
Ariidae . .. . . .
Bagre marinus . . - .. X
Ophichthidae ..
Myrophis pnctatus Kr++
Sciaenidae . ..
Cyrnoscion sp. . XFr*
Leiostormus zanthurus . . - . .
Micropogon undulatus .. .. . . X
Sparidae D ik . .. .
Mugilidae ..
Mugil cephalus
Atherinidae . .. . .
Menidia sp. iy . . X
Bothidae .. .. . ..
Paralichthys lethostigma
Miscellaneous 1tems
Algae
Vascular plants
Eggs and cysts
Organic detritus
Mud and sand

4 4
pbd: 44
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TaBLE 1—Continued

Muorone  Oligoplites Pogoniias  Cynoscion  Cynoscion  Bairdiella  Sciaenops Leiostomus Micropogon  Stellifer

chrysops SAUTHS cromis arenarins  nebulosus chrysura ocellata  xanithurus  undulatis  lmceolafis
Number examined 1 0 7 1,041 60 45 59 468 2,342 6
Number with contents 1 Y 7 886 50 36 51 406 2,131 G
Size range (mm) 121 50-60 131163 23-160 35-230 30-96 38-222  18-1656 101656 5H3-85
Mean length (mm) 121 55 141 61 a6 63 o0 60 46 67
STOMACII CONTENTS
Protozoa .. . - .. . .. .. X* X
Foramimifera .. .. . .. . .. . . ..
Nemathelminthes .. .. X X X .. xX* X X
Nematoda .. .. . . . .. . .. .
Annelida . .. X X . .. X X X
Polychaeta . . . . .. .. . .. .
Oligochaeta .. . . . .. . X
Arthropoda - .. . X X . X X X
Crustacea . .. .. . . X . X* X
Ostracoda .. .. .. X X xX* X Xk b, Gl
Cirripedia . . . . .. . . .. ..
Malacostraca .. . .. X .. X
Hoplocarida .. ‘e . . . . . .. .. -
IPeracarida .. . xX* b Gl X* XKk X X p, Sl D, Gl
Mysidacea XHHk . . X X .. .. X X X
Isopoda .. X k¥ X .. X X X X X
Amphipoda .. .. . .. - . . .
Eucarida X X . .. X X .
Decapoda X X .. .. . X
Penaeidae .. . .. X X . . X
Penaeus aztecus .. - X X X X .. X
Penacus seliferus .. .. .. . ..
Palaemonidae X* X X X X
Palaemonetes sp. . L .. .
Macrobrachium sp. .. X
Crangonidae . .
Portunidae .. . X* .. X X X
Callinectes sapidus . . X . X ., . . X
Xanthidae b Gk .. . X . .. X X X
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Raceus
Chrysops

Oligoplites
SCILTUS

TapLE 1—Continued

Poygonias
YOS

Cyrnioseion
arenarits

Carnoscion
nebilosus

Bairdiella
chrysura

Scigernrops  Leiostomus Micropogon
wundulatus

orellaia rarthuris

Stellifer
lanicealariis

Insecta
Mollusca

(zastropod

a

Lamellibranchiata

Chordata

Osteichthyes

Clupeidae
Brevoortia patronus
Brevoortia sp.
Engraulidae
Anchoa mitchilli
Anchoa sp.
Ariidae
Bagre muarinus
Ophichthidae
My rophis pnetatus
Sciacnidac
Cynoscion sp.
Leiostomus xanthurus
Micropogon undulatus
Sparidae
Mugilidae
Mugil cephalus
Atherinidae
Menrnidia sp.
Bothidae
Baralichthys lethostigma

Miscellaneous items

Algac

Vascular plants
Eges and cysts
Organic detritus
Mud and sand
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Number examined
Number with contents
Size range (mm)
Mean length (mm)
STOMACH CONTENTS
Protozoa
IForaminifera
Nemathelminthes
Nernatoda
Annelids
Polychaeta
Oligochaeta
Arthropoda
Crustacea
Ostracoda
Copepoda
Cirripedia
Malacostraca
Hoplocarida
Peracarda
Mysidacea
Isopoda
Amphipoda
Fucarida
Decapoda
Penaeidae
Penaeus aztecus
Penaeus setiferus
Palaemeonidac
Palaemonetes sp.
Macrobrachium sp.
Crangonidae
Portunidae
Callinectes sapidus

Xanthidae

Taprre 1 —Continued

Lagodon  Chaetodipterus  Trichiurus Gobloides  Gobionellus Gobionellus Cobivnellus Gobivsorna  Prionotus  Astroscopus
ritomborides faber lepturus  broussonnett  boleosormna Frasialies shufeldl bosci irtbulus  y-graecum
19 18 §) 7 2 1 10 23 128 1
17 18 3 b 2 1 9 20 123 1
61-115 5670 2771400 112-230 18-928 91 23-51 1240 2060 45
91 54 201 169 23 91 28 23 36 45
X - XH+# .
X .. y N N N X*** X Ny
X X* N . N X X
- .. Xt L. X** . ..
X X* . Xrrs X X
XK e
- . . . Xt . .. . X
X** X . . .. X X
X
X
-
X
X
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TApLE 1—Continued

Lagadon Cheetodipierus  Prichiirus

rhombaides

faber lepfieris

(zobiotdes

Broltssannefl

(robionefius  Gobioneflus Gobionellus Gobiosonia

boleosoma

hastatis

stnifeldt

basct

Prionatus
tribusfies

Astrascopus
Y-Aragciirt

Insecta

Mollusca

(Gastropoda
I.amellibranchiata

{hordata

Osteichthyes

Clupeidae
Brevoortia patronus
Brevoortia sp.
Engraulidae
Anchoa nutchill
Anchoe sp.
Ariidae
Bagre marinus
Ophichthidae
Myrophis pnictatus
Scraenidae
Cynoscion sp,
Letostomus zanthurus
Micropogon undulatus
Sparidae
Mugilidae
Mugil cephalus
Atherinidae
Menidia sp.
Bothidae
Paralichthys lethostigma

Miscellaneous 1items

Algae

Vascular plants
Eggs and cysts
Organic detritus
Mud and sand

X

X*
X *

X
D Sl

b ke
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X
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Tasre 1—Continued

Polydactylus Menidia  Paralichihys Citharichtiys Achirus Trinectes Symphurus  Guobiesox  Sphoeroides Opsarnus

octonemus beryllinu lethostigma  spilopterus  linentus maculatus  plagiusa SIrUIOSUs PARrVLLs beta
Number examined 1 1 15 188 127 45 24 1 3 10
Number with contents 1 1 11 120 80 23 17 1 1 3]
Size range (mm) 70 55 80160 43-91 20-60 34~65 60-105 56 339 65—-166
Mean length (mm) 70 55 137 68 3% O 79 56 36 130
STOMACH CONTENTS
Protozoa .
Foraminifera . . . X .. .. ..
Nemathelminthes . .. xX* .. X .. X*
Nematoda . . . .. .. . . .. .. .
Annelida . .. . . X X .. .. .. X
Polychaeta .. .. . . . .. .. .. . ..
Oligochaeta . .
Arthropoda X X . X
Crustacea - .. . X . .
Ostracoda .. .. X X X X X X*
Copcpoda - . ..
Curipedia
Malacostraca
Hoplocarida . .. . . .. .. ..
Peracarida . .. Kx* X H** X* .. D, Gl .. o ..
Mysidacea . .. - .. . . . . ) X
Isopoda . . . . . . . X*** X .
Amphipoda . . .. . .. . .o
Fucarida X
Decapoda .. .. . .
Penaeidae .. .. . X

Penaeus aztecus

Penaeus settferus .. .. . ..
Palaemonidae .. .. X X

Palaemonetes sp. .. - . .

Macrobrachium sp.

Crangonidae .. . .

Portunidae . .. xX* . .. .. .. .. . ..
Callinectes sapidus . .. . . - . . .. .. X

Xanthidae * . . o .
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Polydactyius Menidia

velonermus  beryilina  lethostigma  spilopterus

Insecta
Mollusca
Gastropoda
Lamellibranchiata
Chordata
Osteichthyes
Clupeidae
Brevoortia patronus
Brevoaortia sp.
Engraulidae
Anchoa mutchilll
Anchoa sp.
Arndae
Bagre marinus
Ophichthidae
Myrophis pnctaius
Sciaenidae
Cynoscion sp.
Letostornus zanthurus
Micropogon undulatus
Sparidae
Mugilidac
Mugil cephalus
Atherinidae
Menidia sp.
Bothidae
Paralichihys lethostigma
Maiscellaneous items
Algae
Vascular plants
Eggs and cysts
Organic detritus
Mud and sand

oy

'j{'#**

TasLE 1—Continued

Paralichthys Citharichihys Achirus
lineaius

Trinecles
maculutus

Symphuirus
plugiisa

Cobiesox
SIFLITIOSIS

Sphacroides
parpus

Opsanus
beta

X

X X
X

. X+

X X*

X
X
X
Y H*

=
X *

i

O+

*

T

! Triple asterisks {(***) indicate Hem was present in 759 or mwore of stomachs with conlents; double asterisks (**) indicate item was present in 407499 of stomachs with contents;

and single asterisks (*) indicate item was present in 25-49.9% of stornachs wilh conlents. Nu aslerisks indicate item was present in fewer than 25% of stomachs wilh contents.
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